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I. INTRODUCTION 

This technical memorandum will describe the flight test software for use with 
the Mini-L LORAN-C Receiver. In order to describe completely the software programs 
the interface hardware and timing are also presented. Also included is the description 
of the address and data bus buffers used in the KIM-1 Micro-system 


II. ADDRESS BUFFER HARDWARE 

The address and data buffers (ADB) are buffers that allow the easy expansion 
of the KIM-1 Microcomputer System. Referring to Figure 1, the data bus is buffered 
using two 8833 bidrectional data buffers. The 7400 logic gates provide the necessary 
read/write steering logic necessary since the data bus is bidirectional. The 4 diodes 
provide the decoding for a high impedance level on the KIM-1 data bus during all 
times when the KIM-1 is accessing any internal (KIM-1) memory or peripheral. This 
is necessary since the ADB described here are between the outside world and the 
KIM-1, and not the CPU chip and the outside world. 

The address bus buffers employ 3 (three) 8097 tri-state buffers. Since the 
address bus is on output-only bus,these devices are enabled at all times. 


III. WORD GENERATOR HARDWARE AND TIMING 

The basic word generator circuit is described in detail In NASA TM-54. The 
circuit described here differs son ewhat with regcvd to the signal inputs and signal 
outputs from the one described in NASA TM-54 The basic purpose of the word 
generator is to clock a counter at a 1 MHz rate and reset it at the GRI rate. If 
the output pulse from the Mini-L LORAN-C Receiver is from the master loop, then 
the word generator counter is cleared to zero. If it is from one of the slave loops 
the value of the counter is clocked into the word latch, and, therefore, the KIM-1 
can read the measured time in microseconds. Refer to Figure 2, the timing 
logic, and Figure 3, the timing diagram, to describe the operation. The Master, 

Slave 1 and Slave 2 are treated equally with regard to the Interrupt generation. 

Pulses are ORed to the D input of U16, which generates a 500 ns. pulse LTIME, 
which is used to clock the latch. Device U17 forms the interrupt request to the KIM-1. 
The D flip flop U27 catches and one-shots the master output and the latch m ade up 
of U25 provides a test bit MTB to the software to determine the master. The CNTLD 
signal is generated by U27 and this is used to clear the counters on the occurrence 
of the master. Input LOREN is a LORAN enable output flag for software control 
of hardware interrupts from the word generator to the KIM-1. The SIRQ and LIRQ 
are interrupt inputs that were used for earlier versions of the Mini-L receivers. The 
DECODE O is generated by software and occurs whenever a read of the MSB of 
the GRI word generator is made. This is used as a hardware reset os the normal 
reading of the word generator is from LSB to MSB; therefore, when the MSB is 
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Figure 2, Word Generator Timing Logic 
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Figure 3, Word Generator Timing Diagram. 



read the word generator is reset. Figure 4 is the schematic of the counter and latches □ 
for the word generator. The counters are clocked on the leading edge of the 1 MHz 
clock d>2. The latches are clocked coincident with the trailing edge of 02 by LTIME. 
This allows the counter outputs to stabilize before the contents of the counters are 
latched. Also provided are an input and output port, U28 for input and U19 and 
U20 for output. These ports provide sense and flag capabilities to the software 
program. Figure 5 is the address decoder for the word generator. It provides all 
of the necessary address decoding for the various functions. It also provides a memory 
select to the KIM-1 to provide a memory disable for bus access. 

"T 

IV. FLIGHT TEST SOFTWARE 

Figure 6 shows the initialization flow chart. This port of the program 
sets up the word generator hardware. It also loads the interrupt vector locations, 
clears and sets all software data and flog locations. The background software is 
entered directly. Figure 7 is the LIRQ interrupt service routine. This routine 
determines whether the interrupt came from a master or a slave loop and also 
keeps track of the average values for the time differences. Essentially this in- 
volves adding the time differences of ten measurements, rounding the next to the 
last digit and shifting right one dig!t to form an average of ten meosuremerits. Also 
this routine counts every 10th GRI to form a real time clock based on LORAN-C. 

Figure 8 is the flow diagrams for the background processing. This processing 
occurs continuously between interrupts. Its function is to receive and process 
appropriate commands from the keyboard that determine what information is to be 
displayed or stored. The functions that are provided are the display of either of 
the time differences or the number of data points stored. In addition, the software 
will automatically multiplex out to a Rustrak chart recorder the last two significant 
digits of both time differences. A pilot's guidance display (PGD) is provided and 
either LOP can be selected to be tracked by the pilot. This PGD provides a 20 ps 
left right steering information to the pilot. Figure 10 is the flow diagram for the 
NMI interrupt service routine. This routine simply sets a flag that is sensed in 
the background processing routine. This causes the current value of the GRI 
clock counter and the two time differences to be stored in RAM. This allows for 
the collection of data during the flight. 


V. SUMMARY 

The software and hardware described here are provided to allow an easy and 
efficient way to collect and display data relating to LORAN-C position fixes generated 
by the Mini-L receiver. The software provided here has been designed and structured 
sa that modifications and additions can be implemented relatively easily. 

There are several subroutines used and they are documented along with a 
complete program listing of the flight test software in the Appendix. Also provided 
are instnjctions for the use of the program. 
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Figure 4. Word Generalor Counter-Latch Schematic. 











pour o 



Figure 5. Word Generator Address Decoding. 







Figure 6. IniHallzation Flow Diagram^ 
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In summary, the flight test software and hardware provided here allows 
the user to display both LOP time differences. It provides storage for data points 
that contain both LOP's and an elapsed GRI count. It olso provides a display of 
the number of data points stored, and finally it provides a pilot's steering command 
from either LOP. 
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APPENDIX A 


A. Flight Test Software Operation . From cassette tape the program is loaded 
in two partT The first part loads locations 0000-C050 Hex. The second part loads 
locations 0200-050F Hex. The starting address is 0204 Hex. The interrupt command 
cable from the Mini-L to the KIM-1 Micro- S/stem should be in place before starting. 

To begin the program load 0204 Hex into the address on the KIM-1 display. 
Verify that the IRQ switch on the KIM-1 Micro- System is in the off position. Press 
GO; the display should show cl I zeros. If this is not the cose, reload the program 
and start again. To synchronize the software GRI clock with a known time, turn 
on the IRQ switch on the KIM-1 Micro- System at a known time. About 1 second 
after the IRQ switch is turned on the display will show the LOP ^1 time difference. 

B. Data Request Operation. To display LOP time difference press the 
“A" key on the Keyboard. To display the LOP ^2 time difference press the "B” 
key. To display the number of used data points press the "D" key. Pressing the 
"ST" key will save the GRI clock, LOP ^1 and LOP ^2 to the data RAM for later 
readout. Each press of the "ST" key will cause this data to be stored in con- 
secutive memory locations in RAM. 

To cause the pilot's guidance display to provide guidance with respect to 
LOP ^1 press the "1" key. To cause the same for LOP ^2 pres;, "2". 

The software is self-sychronizing and provided that the Mlni-L power or 
the KIM-1 Micro- System power does not fail the software will run continuously. 

To stop the software requires a computer reset. If a reset is necessary, then before 
starting the program again any data that has been recorded in the RAM data memory 
starting at OEOO Hex must be saved, os the initialize routine in the flight test software 
will clear all data to zeros. Record the start time for later data analysis. 

C. K ey Codes for Flight Test Software. 

Key Description of Function 

A Displays value of LOP ^1 in real time. 

B Displays value of LOP ^2 in real time. 

1 Giuses the pilot display to provide steering commands with 

respect to the value of LOP ^1 at the time it is presented. 

2 Same os 1 except LOP ^2 provides steering. 

D Displays the number of data points already stored. 

ST This key causes the current value of the GRI clock, LOP ^1 

and LOP ^2 to be stored to RAM. 
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80 

03 

30 


STA 

HCNTRL 


57 1 

0 5-;8 

A5 

10 



LDA 

VALUEl 

SAVE VALUEl AND VALUE2 


- 24 - 


ILC: MC< 


PLTEST C 


OHIO UNlVrPSITY AVIOniC*^ rriGINEERING CETiTCP 


572 

G5-A 

48 



PH A 



^75 

u 3?0 

A 5 

1 1 


LDA 

VALUEl*! 


574 


48 



PHA 



J75 

'-3 'E 

A5 

12 


LOA 

VALUE2 


5 7f. 

L 5^C 

4H 



PHA 



Ill 

: v'l 

A5 

15 


LOA 

VAL'JE’-»1 


3 7e 

C 5C3 

4« 



PHA 



579 

05C4 

Oi 



CLD 


CLEAR DECI.iAL MODE 


C !C5 

AO 

C4 

30 

LDA 

MT9 

GET .FASTER TEST HIT 

3r: 

0 3:4 

3 0 

68 


5HT 

faster 

IF SET JUMP 

'c 2 

0 * -'4 

A3 

L 


L D A 

SE'll 


5^5 

0 3:c 

C9 

0? 


c:iP 

= C2 

TEST FOR INVALID INDEX 

5ft 4 

o.3:e 

FO 

56 


3E0 

ERROR 

JUMP IF INVALID 

509 

0 5GC 

AO 

C? 


LOY 

=X INPUT 

SET UP INPUT POINTE® 

58^ 

03-2 

!=> 



CLC 


CLEAR CARRY 

387 

05D3 

t ^ 

1 A 


LDA 

= y.Avr,A 

SET L? AVERAGE POINTER 

39o 

0355 

65 

42 


AOC 

SET 

ADD SEQUENCE 

589 

0307 

A A 



TAX 


READY FOR SETUP ADDRESS 

39: 

0598 

?'J 

4 6 

C4 

JS9 

SETUP? 

SET UP THE ADDRESSES 

391 

0 3JB 

AO 

02 


LOY 

= 02 


j92 

033D 

Fft 



s*:o 


SET DECIMAL MODE 

39 3 

c3:e 

i;i 



CLC 


CLEAo CARRY 

394 

0 5?»^ 

K 1 

i: 


LOA 

(VALUED 

*Y A[)0 INPUT VALUE TO AVERAGE 

595 

C 3-1 

71 

12 


ADC 

(VALUE? ) 

• Y 

39f, 

0 3': 3 

91 

1 j 


5TA 

(VALUED 

♦ Y 

397 

0 3:5 

96 



CEY 



39 3 

03E6 

°1 

10 


LOA 

(VALUED 

»Y 

399 

C3'8 

71 

12 


ADC 

( VALUE2) 

• Y 

43 0 

C3EA 

91 

u 


STA 

( VALUEl ) 

f Y 

4C1 

0 3EC 

28 



CEY 



4C2 

0 3' D 

31 

12 


LOA 

(VALUE?) 

• Y 

43 3 

0 35F 

29 

OF 


AND 

= S0F 


4-34 

C3''l 

71 

1C 


ADC 

(VALUEl ) 

fY 

4 05 

03'3 

91 

ir 


STA 

(VALUED 

• Y 

4C6 

0 3^5 

03 



CLD 


CLEAR DECIMAL MODE 

407 

C 3F6 

A6 

43 


LDX 

SEOl 


4ti8 

0 3"3 

06 

4C 


DEC 

AVG,X 

DEC AVERAGE COUNTER 

409 

0 3'^ A 

10 

55 


8PL 

CONT? 


41 * 

0 3FC 

A 9 

0 2 


LDA 

= 02 

SET BYTE COUNT 

411 

0 3FE 

2j 

04 

04 

JSR 

ROUND 

ROUND AVERAGE VALUE 

412 

0401 

A7 

0 2 


LDA 

= 0? 

SET BYTE COUNT 

413 

0 4 : 3 

2T 

04 

04 

JSR 

SHIFT 

DIVIDE bY 10 

414 

C409 

18 



CLC 


CLEAR CARRY 

415 

0 4'; 7 

.*9 

C 6 


LDA 

= XTDA 

BACROOUND TOA 

419 

0409 

65 

42 


ADC 

SEN 


417 

0405 

A A 



TAX 


MOV '7 TO X 

41A 

0 40C 

2C 

71) 

C4 

JSR 

setup: 

SET UP TD POINTER 

419 

0 4C‘^ 

A9 

1? 


IDA 

= C2 

SET PYTE COUNT 

42- 

0411 

20 

ri 

04 

JSR 

XFER 

MOVE BYTES 

421 

0414 

AO 

cr- 


LOA 

= 30 


422 

0418 

• r 

f.2 


LOY 

= 02 


42 5 

0 418 

91 

1C 


L00P6 STA 

(VALUED 

DY CLEAR average VALUE 

4 24 

041 A 




CEY 



425 

0 412 

10 

Fk 


bPL 

LOOPS 

LOOP TIL DONE 

424 

0410 

A 6 

4 3 


LDX 

SEO! 

GET SEQUENCE 


25 - 


c ^ 


FLTEST c 


OHIO U'ilVERSITY AVIONICS ENG INEEP I NO CENTER 


-.2 7 

C41F 

A ■* 

09 



LDA 

= 09 

AVG-1 LOOP COUNT 


.? H 

G4?l 

•n n: 

40 



STA 

AVG,X 

SAVE TO OROPF.R COUNTER 

• 1 

0 42.3 

4C 

51 

04 


JMP 

CONT2 



. ^ 

0426 

'.‘J 

oc 


E RPCR 

LDA 

= 00 



• i: 

C4?ii 

ciS 

42 



F.TA 

SEfj 

clear SEQUENCE 


• 5 ' 

•J4 

C I’ 

43 



STA 

SEQl 



•33 

C4 2C 

4C 

57 

04 


JMP 

C0NT3 

LOO*’ BACK 



C42F 

• * 

00 


MASTER 

LDA 

= 00 



.50 

C431 

'45 

42 



STA 

SEQ 

CLEAR SEQUENCES 


1 ' 
• w* 

64 53 

5 "j 

43 



STA 

SEQl 



-3 / 

0 '♦ i j 

b 

'♦4 



[••iC. 

TCMT 

■'U''P 3RI CQMNrE'l 


.3h 

0437 

E 6 

45 



INC 

BTCNT 

dU-'^^ BACKROUNO COUNTER 

-.39 

C439 

'^5 

44 



LDA 

TCNT 




0 4 5B 

C y 

OA 



CMP 

= 10 

TEST FOR 10 



04 30 

o: 

1 « 



f‘NE 

CONT3 

IF \CT 10 JUMP 



04 5F 

li'. 




CLC 


clear CARRY 


*4 3 

0440 

i 2 

C4 



LD)' 

= XCLK 

SET UP POINTER 


'♦4 4 

0442 

20 

14 

C4 


JSR 

3ETUP1 



*40 

C4h5 

A '3 

C 2 



LDA 

= 02 

SET BYTE COUNT 


♦ 4C 

•:447 

20 

9 2 

04 


JSR 

INC3YT 

3UNP TIME 


447 

044A 

a =5 

Q ^ 



LDA 

= 00 



'♦4», 

G44C 

95 

44 



STA 

TCNT 

CLEAR GRI COUNTER 


•f41 

044E 

4C 

57 

04 


JMP 

C0NT3 



'o' 

U451 

r 6 

4? 


C0NT2 

INC 

SEQ 



■o 1 

0453 

L6 

42 



INC 

SE;j 

INCREMENT SEQ BY 2 


45 C' 

0455 

56 

43 



INC 

SEQl 

INC SEQl 


-53 

0457 

66 



C0NT3 

pla 


RESTORE VALUEl AND 

VALUE2 

454 

0 459 

85 

13 



STA 

VALUE241 


'■•55 

C45A 

68 




°LA 




'♦55 

C 45? 

H5 

12 



STA 

VALUE2 



^57 

04=0 

6ft 




PLA 




'5 4 

C4*:f 

65 

11 



STA 

VALUEl ♦! 


459 

046') 

63 




PLA 




45* 

0461 

85 

10 



STA 

VALUEl 



461 

0463 

L a 

F5 



LDX 

SAVEX 

RESTORE X 


4 6 «I 

0465 

£4 

F4 



LDY 

SAVEY 

ESTORE Y 


'♦6 3 

0467 

AG 

00 

30 


LOA 

INPUT 

RESET nARD’JARE IRQ 

FLAG 

-64 

0 46 A 

i 9 

06 



LDA 

= I0S0 



465 

046C 

F.D 

03 

30 


STA 

HCNTRL 

ENABLE INT.RUPTS 


'*66 

046F 

A5 

F3 



LDA 

SAVEA 

REST'ORE A 


46 7 

0471 

40 




RTI 




46 6 





* 





'+6'’ 





* 





4 7C 





♦ 

N^I 

INTERUPT 

SERVICE ROUTINE 


471 





* 





472 





# 





473 

0472 

85 

F3 


LNMI 

STA 

SAVEA 

SAVE A ACCUM. 


4 74 

0474 

A 5 

4f 



LDA 

0FLA6 

GET FLAGS 


475 

0476 

0 *' 

S 0 



ORA 

= J90 



-♦76 

0476 

8 5 

46 



STA 

DFLA3 

SET NMI FLAG 


<♦77 

047a 

A 5 

«^3 



LOA 

SAVEA 

RESTORE A ACCUM. 


'+7'i 

C47C 

4*: 




PTI 


RETURN 


479 





• 





4 A 6 





« 





4H 1 





* 






A $ 




IZ: 

NIC3 


FLTC5T 

C 


OHIO Ur'IVERSITY AVIONICS ENGINEERING CENTER 






* 

THIS 

ROUTINE IS USED TO LOAD THE PROPER OPERAND 






* 

ADDRESSES BEFORE ENTERING A SUBKOUTINF. 






* 

IJOCN 

ENTERING* THE X REG. HAS THE ZERO PAGE ADDRESS 






0 

OF Tii 

E LS3 FO=> VALUEl. THE Y REG. HAS THE ZERO 

/♦a? 





• 

GF. 

ADDRESS FOR the LSB OF 7ALUE2. 

•'* 8 P 
8 8‘> 

0 8 /[} 

35 

no 


* 

SET'JP ». 

LOA 

PaHGIN*X 

89' 
^91 
■'f9'- 
89 3 

0 8 7 F 
083 1 

0 *j f 

O ** • 

1. 8 3 5 

H5 
35 
T 5 
5 0 

12 
C 1 

t f 



STA 
LOA 
-'TA 
= TS 

'^aluf? 

POR ,INM*X m 

VALJ 2M 

898 

0 8 8 6 

8 A 



SETUP ? 

TXA 


895 

C 887 

8B 




PHA 

SAVE X INDEX 

89fi 

.8 -.3 

9? 




TY A 


897 

J 4 9 

t A 




TAX 

SET UP SECOND INDEX 

89 J- 

089 8 

B5 

CO 



LDA 

PORGIN,X GET LSB POINTER SECOND VALUE 

899 

0 88C 

c5 

1 2 



FTA 

VALUE2 SAVE POINTER LSB FOR SUBROUTINE 

50C 


35 

01 



LDA 

PORGIN^-UX GET 8SB POINTER SECOND VALUE 

5M 

C890 

85 

13 



3TA 

VALUE?^1 SAVE POINTER !8SB FOR SUBROUTINE 

50 2 

0892 

5 3 




PLA 


c n T 

y ^ 

0 893 

A A 




TAX 

RESTORE VALUE OF X INDEX 

508 

0898 

35 

CC 


SETUP 1 

LDA 

PORGIM*X GET LSB POINTER FIRST VALUE 

50 5 

Cl 8 9 6 

35 

I'l 



STA 

VALUEl SAVE POINTER LSB FQp S'JDOOUTINE 

5?9 

089? 

85 

01 



LDA 

PORGIN-^l*X get MSB POINTER FIRST VALUE 

50 7 

089 \ 

85 

11 



STA 

VALUEl-^1 SAVE POINTER 8 $3 FOR SUBROUTINE 

50 5 

C89C 

6 0 




OTS 

return 

50 9 





* 



51 ■ 





* 



511 





* 

T^^IS 

ROUTINE JILL INCREMENT THE VALUE POINTED TO BY 1 

512 





★ 

ADDRESS IN VALUEl. 

513 








518 





* 



515 

C89D 

A3 



INC=YT TAY 

SET UP INDEX 

516 

0 8 9 F 

F c 




SED 

SET DECIMAL MODE 

517 

089'^ 

18 



• 

CLC 


518 

0 8 AC 

El 

1C 



LOA 

(VALUED, Y GET FIRST BYTE 

519 

18A2 

6 9 

01 



ADC 

=01 ADD ONE 

52: 

U 8 A 8 

91 

K- 



STA 

(VALUEl), Y SAVE VALUE 

«•••» 1 

08m6 

hC 

AF 

08 


JMP 

CONTI 

^22 

0 8 \ 9 

R1 

10 


L0CP9 

LOA 

(VALUEl ) , Y 

523 

u8 AB 

69 

OC 



ADC 

= 00 

528 

08AD 

91 

10 



STA 

(VALUEl ) ,Y 

525 

C8AF 

<j _ 



CCMl 

°HP 


52 6 

0 8-33 

3 8 




CEY 


527 

08^1 

3 j 

Q6 



3MI 

RETURl 

52 8 

0833 

2 8 




PLP 


52'-» 

Ch1^8 

8C 

A 9 

C8 


•JMP 

L00P9 

5 3-. 

C837 

28 



RETJRl »LP 


531 

3 A -• ^ 

3 8 




CLO 

CLEAR DECIMAL MODE 

53 2 

0 8-9 

6: 




FTS 


5 3 3 





0 



5 58 





0 

DIVIDE BY 1 J ROUTINE 

5 3b 





0 



53 5 

D83A 

18 



SHIFT 

CLC 

CLEAR CARRY 


- 27 - 






i-t : 

\ 1 C < 


r LT lST 

C 


OHIO UNIVERSITY AVIONICS ENGINEERING CENTER 

53/ 

w '♦ 9 

4b 

4 A 


STA 

TEMP 

SAVE BYTE COUNT 


U 4 • • D 

A? 

03 


LDX 

= G3 

shift COUNT-1 

53 ■» 

0 4-F 

A5 

4A 

LOOP 3 

LUA 

TEMP 

GET BYTE COUNT 

n'* ' 

04C1 

3 5 

4C 


STA 

3YTES 

SET BYTE COUNT 


g 4 : 3 

A3 

06 


Lor 

= 00 

INITIALIZE INDEX 


G 4 .5 

HI 

r 

L0CP2 

LDA 

( VALuLl ) 

,Y FETCK BYTE 

5^3 

.4: 7 

6A 



ROR 

A 

SHIFT RIGHT 1 


0 4 r, 0 

01 

10 


STA 

(VALUEl) 

,Y RESTORE BYTE 

5^5 

G4CA 

C i 



INY 


BUMP INDEX 


•: 4 r .-a 

C6 

4C 


CEC 

DYTFS 

DEC BYTE C0LINT6R 

5<*7 

^ w *-* 

1C 

F f: 


<=r*L 

Lou;^? 

LOO*'' riL NF*j. 

5^ K 

04f:F 

CA 



CEX 


OEC SHIFT COUNTER 


J 4 J 

l.i 



CLC 


CLEAR carry 

55? 

0 4 'a 

1 0 

EC 


3PL 

L00P3 

L0Q6' TIL NEG. 

551 

C4 '3 

6 0 



RTS 


RETURN 

55? 




• 




55 3 




♦ 




55t 




« 

T-IS 

ROUTINE 

.'ILL ROUND OFF THE 

555 




* 

VALUE 

POINTED 

TO BY VALUEl THE RESULT 

"55 




* 

IS RE 

TURNED TO VALUEl. BYTE COUNT-1 

55 7 




* 

SHOULD 3E IN 

A BEFORE ENTRY. 

55h 




* 



. 

55^ 




* 




56' 

C 434 

* 3 


POUMD 

TAY 


SET BYTE COUNT 

56! 

0455 

31 

10 


LOA 

(VALUEl) 

,Y GET BYTE 

56? 

C437 

29 

C6 


AND 

= S0F 

MASK TOP HALF 

56? 

04J9 

CO 

05 


CHP 

= 05 


56^ 

C4CD 

30 

12 


BMI 

CONT 

IF MINUS RETURN 

565 

G4''D 

FH 



SED 


SET DECIMAL MODE 

5 b 6 

j4 3r 

1-? 



CLC 


CLEAR CARRY 

567 

C 4? F 

31 

1C 


LDA 

(VALUEl ) 

•Y get byte 

560 

:4«^ 1 

69 

It 


ADC 

= $10 

RUMP TO ROUND OFF 

565 

o 4 " 3 

91 

IG 


STA 

(VALUEl) 

«Y SAVE RACK 

5? 

G4-:5 

6 3 



DEY 


OEC INDEX 

571 

C 456 

31 

10 

L00P4 

LDA 

(VALUEl) »Y GET NEXT BYTE 

57? 

0413 

69 

00 


ADC 

= 00 

ADD CARRY 

573 

C4LA 

91 

1C 


STA 

(VALUEl) 

,Y SAVE BACK 

574 

G4EC 

63 



CEY 


OEC INDEX 

575 

U45D 

1 Q 

F7 


“PL 

L00P4 

aUIT IF INDEX NEG. 

576 

0 4LP 

D6 


COM 

CLD 


CLEAR DECIMAL MODE 

5/7 

C 4"0 

63 



RTS 


RETURN 

57e 




* 




5 70 




# 




5H-* 




# 

T-IS 

ROUTINE 

'JILL MOVE THE CONTENTS POINTED 

5H1 





TC 9Y VALUEl 

TO LOCATIONS POINTED TO BY VALUE2. 





♦ 

S\ ENTRY A ACCU^! SHOULD CONTAIN PYTE COUNT-1. 

beJ? 




• 








* 




505 

6 46 1 

A H 


XFE9 

TAY 


SET BYTE COUNT 

5d6 

C 4 4 9 

31 

10 

LOCP7 

LDA 

(VALUEl ) f Y 

5H7 

G4"4 

91 

12 


STA 

(VALUF 2) • Y 

566 

G46C, 

98 



DEY 



5ti0 

G4'^7 

10 

F9 


PPL 

LOOP? 

LOOP TILL DONE 

5JC 

04F3 

6D 



RTS 


RETURN 

501 




* 





le: mc^' 


FLTtST 


OHIO UMVEPSITY AVIONICS EMGINEERING CENTER 


592 



♦ 


59 ^ 



* 

THIS ROUTINE 

SO't 



* 

TO 9C0 ■ BYTE 

5 95 



« 

LEAVES THROU 

ncjr, 



ft 


-97 



ft 


59i: 

: A 

A H 

HCD 

PHA 

59 9 

6 = -3 

2 > 

FO 

ANO =iFC 

60C 

OsFD 

A A 


LSP A 

f<':\ 

OGFF 

H5 

‘iS 

STA STORE 

5:1 

C 5 1 0 

9 < 


L-S^’ • 

GO 3 

0511 

A A 


LSR A 


0 5 0 2 

1 R 


CLC 

G05 

C503 

3 5 

A9 

ADC STORE 

GOG 

0 50 5 

R5 

A 9 

STA STORE 

GC7 

C5C7 

6‘< 


PLA 

oCe 

0 50 >:» 

29 

CF 

AND =t9F 

-30 9 

0 5 j A 

65 

A 9 

ADC STORE 

61 ' 

OdOC 

6C 


FTS 

611 




END 

END 

PASS 2 

: 

3 errors 



A ACCU'^. 


ORIGINAL PAGE IS 
OF. PCX)R QUALITY 


- 29 - 


ile: nick 


SYMBOL C 


OHIO UNIVERSITY AVIONICS ENGINEERING CENTER 


SY:iri 

AGDR 

OEF 

REFERENCES 


AAVSA 

001 A 

117 




S Avr.B 

OlC 

11^ 




ABI -iPT 

: :oc 

110 




A5TDB 

'OOE 

111 




ACLK 

'004 

106 




ADATA 

C018 

116 

171 

173 

179 

ADOl 

0361 

321 




AOISP 

^00 A 

105 




AINPUT 

'OOP 

105 




STDA 

*0 06 

107 




ATD0 

roo8 

108 




AVG 

'f!4C 

13? 

168 

169 

408 

AVGA 

0 3 2F 

125 




AVGB 

CO 32 

126 




HAKRND 

C26E 

205 

353 



BCD 

^afa 

59?. 

263 

271 

345 

RINPT 

'0 29 

123 

. 



dTC\T 

0 345 

134 

250 

254 

438 

3T0B 

0o2C 

124 




BTEMP 

CG4B 

140 

331 

334 


bVALUl 

0014 

114 




EVALU2 

C316 

115 




3VALU3 

0 0 38 

12ft 




BYTES 

0C4C 

141 

540 

546 


CENTER 

0388 

343 

322 

336 


CHA’T 

1702 

67 

26.8 



CLK 

0 0 20 

120 

187 



CONT 

04EF 

576 

564 



CONTI 

CAAF 

525 

521 



CONTir 

C?«^6 

27? 

261 



CONTll 

02FE 

273 

269 



CONTIP 

030E 

2P C 

275 



C0NT13 

0 310 

287 

281 



C0NT14 

032E 

255 

288 



C0NT15 

0I3P 

3C3 

296 



C0NT16 

0 345 

30ft 

279 

286 

294 

C0NT17 

0358 

316 

311 



CCNT18 

C38A 

544 

328 

330 

342 

C0NT2 

0451 

450 

409 

429 


C0NT20 

035D 

319 

315 



C0NT3 

0457 

453 

433 

441 

449 

C0NT5 

0258 

227 

206 



C0NT6 

C2AB 

2.36 

225 



CONT 1 

0 2 CO 

245 

2 3.8 



CCNTW 

"2CC 

250 

235 

244 


C0NT9 

f'2DE 

259 

252 



oflag 

'346 

135 

205 

208 

227 




205 

291 

293 

OISP 

0TF5 

74 

231 

232 

234 

DPI A1 

1701 

64 

164 



GPI A2 

1703 

65 

162 



OPTS 

0 0 48 

137 

216 

218 

233 

ERROR 

0 4 26 

4 3 0 

384 




183 185 220 223 224 226 176 


428 


302 304 


236 

255 

25 8 

259 

276 

278 

282 

299 

301 

305 

307 

308 

474 

476 

347 

349 

350 

351 





- 30 - 


ile: nick symbol 


OHIO UNIVERSITY AVIONICS 


ENGINEERING 


CENTER 


GETKEY 

IF6A 

62 

275 


GUIDE 

0 047 

136 

195 

290 

HCNTRL 

3003 

95 

152 

198 

INCCYT 

^49D 

515 

446 


INPUT 

3' OC 

63 

196 

463 

!OSO 

::c6 

70 

197 

464 

lOSX 

C004 

71 



IRQL 

17FE 

68 

154 

156 

IXSO 

0002 

72 

151 

369 

TXSX 

TCCO 

73 



LIR'5 

•3A0 

359 

143 


LNMT 

0472 

473 

144 


LOOPIO 

0255 

1P.7 

1R9 


LOOPll 

C25C 

191 

193 


L00P12 

0367 

325 

327 


L00P13 

0380 

339 

341 


L00P14 

0241 

176 

173 

181 

LOOP2 

C4C5 

542 

547 


L0QP3 

0 4BF 

539 

550 


L00P4 

r4E6 

571 

575 


L00P6 

:418 

423 

425 


LOOP/ 

•■4F2 

566 

589 


L00P9 

"4A9 

522 

529 


MASTER 

0 4 2F 

434 

381 


-ETER 

1700 

66 

346 


MODIFY 

:2E9 

264 

272 
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Figure C“3, BCD Shift Flow Diagram 
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Figure C-4. Least Significant Digit Rounding Flow Diogron 
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Figure C-5. BCD to Binary Convenion Flow Diagram 
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Figur* C-6. Transfer Data Flow Diagram 




